Type 2 diabetes (T2D) in youth has increased as a result of the obesity epidemic. Diabetes prevention programming is needed for youth, at risk for T2D, and their families. However, there is a lack of diabetes prevention services for this population. There is evidence for the benefit of lifestyle modification for decreasing diabetes risk, however there are barriers for youth to access these services in a traditional clinical setting. Our Youth Diabetes Prevention Clinic (YDPC) created partnerships within the community to increase access to diabetes prevention services for at risk youth. YDPC personnel approached community organizations who had the expertise and capacity to partner in needed areas. These partnerships allowed for the development and facilitation of a community-based diabetes prevention group. Youth and their families participated in a 12 week diabetes prevention group. We measured attendance and participant satisfaction with the program. Families attended an average of 5.1 sessions from January to October 2016. Participant satisfaction was collected five times. Physical activity was rated as "awesome" or "good" by 88% of the respondents. The nutrition activities were rated as "awesome" or "good" by 97% of respondents. Physicians and families express a desire for diabetes prevention services, however barriers make it difficult for families to fully participate. Creating partnerships within the community allows for increased access to diabetes prevention services for high-risk, underserved families.
Introduction
The obesity epidemic has led to an increase in type 2 diabetes (T2D) in adolescents. From 2001 to 2009, T2D in adolescents increased approximately 30% [1] , and it is projected to increase four-fold over the next 40 years [2] . This is especially concerning as T2D in adolescents is associated with poor health outcomes and increased health care costs. The Treatment of Diabetes in Adolescents and Youth study demonstrated the difficulty of achieving glycemic control with traditional means and the premature development of serious comorbidities in youth-onset T2D [3] . These findings underline the importance of diabetes prevention.
The beneficial effects of modest weight loss and increased physical activity on diabetes prevention in adults are clearly demonstrated in the National Diabetes Prevention Program (DPP) [4] . However, few studies discuss successful interventions aimed at youth. Family-based interventions have shown sustained beneficial effects on body composition and insulin sensitivity in overweight children [5] . Nevertheless, lifestyle intervention programs for children and adolescents face unique challenges due to the effects parents and other family members have on behavior modification [6] .
Despite the need, diabetes prevention services and programs geared towards youth and their families are scarce. In effort to address challenges to traditional clinic-based programs and to provide services to a high-risk population, the Youth Diabetes Prevention Clinic (YDPC) partnered with a variety of organizations to create a community-based, family-centered diabetes prevention group. This group, Get a Move On (GAMO), exemplifies the value of partnerships between health care, a community organization, academia and the private sector to provide diabetes prevention services. Here, we describe the development and feasibility of this program, as well as, the community partnerships that made it possible.
Methods
YDPC, an IU Health pediatric specialty clinic, provides medical treatment and diabetes prevention education for youth, ages 10-21, who are at high risk for T2D. YDPC provides screening for diabetes, nutrition consultation, health coaching, clinical and laboratory assessment, and treatment. YDPC identified a need, not only to provide diabetes screening and prevention education in the clinical setting, but to offer real life experiences implementing those messages in a supportive group environment. It was also apparent that families required diabetes screening and prevention services at a convenient location, at a suitable time and with a flexible structure to optimize participation. Lastly, the ongoing group meetings needed to be appealing and engaging to youth and their families. In short, it needed to be useful, beneficial, and fun.
In order to achieve these aims, YDPC approached potential community partner organizations. YDPC sought out organizations who (1) had the expertise and capacity to partner in needed areas (2) were already providing services to the target population, and (3) were trusted members of the community. We identified the following partners: The John Boner Fitness and Learning Center at the Chase Legacy Building (Boner Center), Indiana University-Purdue University Physically Active Residential Communities and Schools (PARCS) program and The Patachou Foundation (TPF).
The John Boner Center, a trusted community resource in Indianapolis, is a social service organization with the mission to improve the quality of life in their neighborhood. The Boner Center offers a full-service fitness facility, educational greenhouse and garden, instructional kitchen and classroom space. Partnering with the Boner Center provided YDPC patients with a convenient location, and at the same time, increased access to diabetes prevention programming for families in the neighborhood. Thus, meeting our needs for location while aligning with the Boner Center's mission to improve quality of life in their neighborhood.
The PARCS program at Indiana University-Purdue University Indianapolis (IUPUI) provides physical education students to staff the fitness facility at the Boner Center. We approached faculty at IUPUI about partnering to provide their students with opportunities to lead physical fitness activities and games for youth. This partnership gave PARCS students hands-on learning experiences and helped us to facilitate the physical activity portion of the group.
The Patachou Foundation (TPF) feeds wholesome meals to food-insecure children in the community. According to the Center for Disease Control online food mapping tool, the Near Eastside Neighborhood of Indianapolis where GAMO was offered, meets the criteria of a food desert. Partnering with TPF increased their access to youth and their families in a food insecure neighborhood while allowing us to serve a healthy dinner for GAMO participants every week. This shared meal created opportunities for families to try new foods and healthy recipes. TPF was also an invaluable partner in the creation of a fun, hands-on curriculum. YDPC staff worked with culinary experts at TPF to translate evidence-based nutrition messages into cooking activities and recipes.
Program Development
GAMO is based on the Social Cognitive Theory (SCT) [6] . This health behavior theory has been widely used in the development of public health and health promotion interventions in youth. The successful application of SCT in a community-based intervention for youth has been previously published [7] . Table 1 shows the relationship between the SCT concepts and GAMO intervention strategies.
GAMO met weekly, for 2 h, to provide families with opportunities for consistent physical activity, nutritionrelated education and social support. Youth and their families engaged in physical activity during the first hour. The second hour consisted of 20-30 min of nutrition education and a shared meal. Sessions were facilitated by a registered dietitian and a health education specialist. Youth and their families were incentivized to set weekly goals, track progress of goals and keep food and activity records.
Nutrition and physical activity messages were adapted from the Expert Committee Recommendations Regarding the Prevention, Assessment and Treatment of Child and Adolescent Overweight and Obesity [8] . These recommendations include limiting sugar-sweetened beverages, encouraging fruits and vegetables, eating breakfast daily, limiting eating out, limiting portion size, encouraging family meals and limiting television and screen time. In addition, they recommend limiting energy-dense foods and eating a diet with balanced micronutrients. They also promote moderate to vigorous physical activity for at least 60 min a day. Nutrition and physical activity messages needed to be explicit, achievable and targeted towards behaviors that would have the most impact. It was also important to develop content for diverse families with varying degrees of diabetes risk and motivation to make lifestyle changes.
Based upon these target behaviors, the curriculum utilized a 12-week cycle of six nutrition messages and one physical activity message: (1) Choose water. Eliminate sugary drinks. (7) Be physically active every day. Choose My Plate was used to reinforce the concept of nutritionally balanced meals and portion control. The concept of family meals was reinforced by the shared meals at GAMO. Corresponding hands-on activities were added to the curriculum to reinforce the messages. Table 2 outlines the nutrition messages and corresponding activities.
Additionally, physical activity messaging was delivered by the PARCS students in the form of age-appropriate physical activities. No structured curriculum for physical activity was written. Instead, the focus was on developing an inclusive group environment where youth could have fun moving for 45-60 min. At the end of the physical activity, participants were asked to share what they liked about the activity and how they felt after engaging in activity. This participant feedback reinforced the messages that physical activity is fun and feels good.
Population
Youth and their families were recruited for the pilot study from YDPC and pediatric primary care providers located in the Indianapolis metropolitan area. We also met with staff at the Boner Center, as well as, churches and schools in the Near Eastside neighborhood to share information about GAMO and recruit families in the neighborhood. Requirements for group participation included the following criteria:
(1) ≥ 10 years of age (2) BMI of ≥ 85th percentile for gender and age and (3) a parent or guardian who was willing to attend the group. Table 3 shows the youth participant characteristics. Families seen in YDPC received information about GAMO and were offered the opportunity to enroll at the time of their YDPC appointment. Families who did not enroll but expressed interest in the group received a weekly phone call for 4 weeks and a follow up letter providing information about GAMO. Other pediatric practices and community organizations were given information about GAMO and referral instructions. These families were contacted within 1 week of receiving the referral. Families received weekly phone calls for 4 weeks and a letter providing information about GAMO. Referring providers also received letters indicating the outcome of their referral. All families were invited to enroll in GAMO at any time and/or restart the group when their schedule allowed.
This study was approved by the Indiana University Review Board.
Results
From January 2016 to October 2016, GAMO received 120 referrals from YDPC and other pediatric primary care practices. We did not receive referrals from community organizations. Twenty-nine families or 24% of families referred attended at least one GAMO session. Table 4 Shows referral sources and the number of families who attended at least 1 session.
Families attended an average of 5.1 sessions from January to October 2016. In the first 6 months of the program, families attended an average of three sessions. Average weekly attendance through June 2016 was ten participants. In the latter 4 months of the program, families attended an average of six sessions. Average attendance from July to October 2016 was 18 participants. Seven families attended more than 12 sessions. Families who attended more than 12 sessions averaged 20 sessions from January to October 2016.
Participant satisfaction was collected five times during the pilot study. Participant satisfaction was measured on a five point Likert scale. Categories were awesome, good, not good or bad, bad and terrible. Physical activity was rated as awesome or good by 88% of the respondents. The nutrition activities were rated as awesome or good by 97% of respondents.
All GAMO participants were referred by either YDPC or a pediatric primary care provider. Clinic referral sheets indicated that BMI had been assessed to meet the inclusion criteria of ≥ 85th percentile for gender and age. We did not measure BMI at the end of 12 weeks as this study focused on feasibility. BMI will be a future measurement of program outcomes.
Discussion
We have shown that a community-based diabetes prevention group for youth and their families is feasible and positively received by participants. We found that many families want this service but struggle to take advantage of it due to difficulties with transportation, work schedules and other competing priorities. Families that did attend regularly continued to engage in the program past the 12 week curriculum cycle. Satisfaction surveys indicate that families enjoy the physical activity, cooking sessions and social support provided by the group setting.
The Bright Bodies Healthy Lifestyle Program (BB) demonstrated the positive effects of intensive lifestyle intervention on improvements in body composition and insulin sensitivity [5] . BB participants received nutrition education, behavior modification and twice weekly physical activity sessions for 6 months. GAMO also offered nutrition education and physical activity in a community setting, however, this program differs in its approach by bringing together diverse community organizations with unique resources to meet the needs of youth, at high risk for T2D, and their families. The DPP, which provides clear evidence of the beneficial effects of lifestyle change on diabetes prevention, has been effectively translated into a variety of community settings [9] [10] [11] [12] [13] [14] [15] . However, the DPP has not yet been translated into a family-focused intervention and typically relies on one organization for program facilitation.
The acceptability and feasibility of this pilot study demonstrates the potential for community organizations to combine resources for diabetes prevention services in a way that meets the needs of families while aligning with each stakeholder's mission. This may allow for broader implementation of prevention services in communities where traditional clinic-based services are not easily accessible.
Limitations
There are limitations to our pilot program. First, GAMO relies on donations from partner organizations and resources from a large health care system. Program sustainability is essential to continue to offer services to families in the community. Ideally, health insurers would reimburse preventive services for youth. Second, we found that community partners and organizations in the neighborhood did not refer families to the program. This may be due to the organizations being unfamiliar or uncomfortable referring families to a healthy lifestyle program. This may have also been due to the newness of GAMO in the neighborhood. Outcomes were shared with partner organizations at the completion of the pilot, however, more formal measurements of benefits to partner organizations should be measured and quantified in the future. Finally, the GAMO curriculum focused primarily on family behavior change and behavioral capability but did not address environmental influences that are in the outer setting of GAMO, such as at school and access to healthy food choices in the neighborhood. We do not have BMI outcomes for this pilot study. We now have funding to obtain this data, as well as, measure changes in food choices and level of physical activity.
Conclusions
T2D in youth is a growing concern, and there is evidence that modifying eating and physical activity behaviors can be an effective way to intervene in the trajectory of T2D in youth. However, there is a lack of appropriate lifestyle modification support for youth. We have shown the development and feasibility of community health partnerships toward the goal of improving diabetes prevention efforts in high-risk communities.
